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∇·Bˆ(r, ω) = 0,
 Å¨¡¥Å¤
∇·Dˆ(r, ω) = 0,
 Å¨¡$ﬂN¤
∇×Eˆ(r, ω)− iωBˆ(r, ω) =  ,
 Å¨¡62J¤





Dˆ(r, ω) = ε0Eˆ(r, ω) + Pˆ (r, ω),
 Å¨¡ ÇN¤
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Pˆ (r, ω) = ε0[ε(r, ω)− 1]Eˆ(r, ω) + Pˆ N(r, ω),
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Eˆ(r, ω) = iωµ0jˆN(r, ω),
AÅ¨¡ÈE.N¤

















(r, ω) + ∇·jˆ
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Eˆ(r) = Eˆ(r)−∇ϕˆA(r), Bˆ(r) = Bˆ(r),
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× VAB1...BL(rA, s1, . . . , sL, iξ)
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UAB1...BL(rA, s1, . . . , sL)
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UA1...AN (r1, . . . , rN)
=
(−1)N−1~µN0
(1 + δ2N )pi
∫ ∞
0
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j=0, . . . , n±−1









εj(iξ)µj(iξ) + q2 , b = b(q, iξ) ≡ b
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ε(0)µ(0)− 1 + v2
ε(0)v +
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[µ2(iξ)b2 − b21] tanh(b1d)







[ε2(iξ)b2 − b21] tanh(b1d)
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a×(b×c) = b(a·c)− c(a·b)
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fˆλ(r, ω, t) = fˆλfree(r, ω, t) + fˆλsource(r, ω, t)
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F (t) = Fsource(t).
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Ω110(zA) = ω˜10(zA) + iΓ(zA)/2 = ω10 + δω(zA) + iΓ(zA)/2.
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dω g(rA, ω)aˆ(rA, ω)|1〉〈0|+ H.c.
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[aˆ(r, ω), aˆ(r, ω′)] = 0,
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g2(r, ω) = g2(r, ων)
γ2ν/4
(ω − ων)2 + γ2ν/4
+ g′2(r, ω),
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(ω − ων)2 + γ2ν/4
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mag(rA, t)
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  =   A
s(rA, ω, t− t0) + C.c.
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d
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F (rA, t) = F
el(rA, t) = e
−Γ1(   A)(t−t0)F11(rA)













  =   A
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−iE+(   A)(t−t0)/   c−(rA)e
−iE−(   A)(t−t0)/  
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γν/2 |∆(rA)|  2Ω
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R(rA)/γν
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c+(rA) = cos[θc(rA)] cos[θ − θc(rA)], c−(rA) = − sin[θc(rA)] sin[θ − θc(rA)]
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tan[2θc(rA)] = −ΩR(rA)/∆(rA), θc(rA) ∈ (0, pi/2)
 2j¡ ÈÈ 1N¤
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α ∈ (0, pi/2),
− cos(α)
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 0 ΩR(rA)ΩR(rA) 2∆
  2j¡ ÈrÅÊ¤

I2
:¾  D( uTnjÍ£ jj3+) ﬀj¤  un













































tan[2θc(rA)] = −ΩR(rA)/∆, θc(rA) ∈ (0, pi/2)
 2j¡ È ﬂ9.N¤
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Im ⊥ 4 ⊥ij(r, r
′, ω)δ(ω − ω′) = −
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′, ω)δ(ω − ω′) =
[






















































































































































































































































































































































































































































































































































































































































































































































































































































































Im ⊥  ‖(r, s, ω)·ds δ(ω− ω′)
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Bˆ′(r) = Bˆ(r), Aˆ′(r) = Aˆ(r), ϕˆ′(r) = ϕˆ(r),
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 cav(r, rA, ω) =
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ε(r, ω) = 1













































































































































d3sJ fλJ (sJ , ωnk)
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 0λ1(rA, s1, ωnk)
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a5 ≡ 1− (eα ·eβ)
2 − (eβ ·eγ)
2 − (eγ ·eα)












































α4(β2 + γ2) + β4(γ2 + α2)
+ γ4(α2 + β2)
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+ 12(α3β3 + β3γ3 + γ3α3) + 12αβγ(α3 + β3 + γ3)
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α3β3γ3(α + β + γ)
[
f1(α, β, γ) + f2(γ, α, β)(eα ·eβ)
2
+ f2(α, β, γ)(eβ ·eγ)
2 + f2(β, γ, α)(eγ ·eα)












































































g(ξ,α,β,γ) ' g(0,α,β,γ) = 3
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f1(rAB , rBC , rCA)
+ f2(rCA, rAB , rBC)(eAB ·eBC)
2 + f2(rAB , rBC , rCA)(eBC ·eCA)
2 + f2(rBC , rCA, rAB)
× (eCA ·eAB)





















































UABC(rAB, rBC , rCA) =
3~
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d3r  λ[rˆA(t), r, ω]·fˆλ(r, ω)
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dkm ·Cnl(rA)Aˆkl − dnk ·Ckl(rA)Aˆml
+ dnk ·C
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∇×Im  (r, rA, ω)·d01
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∇×Im  (r, rA, ων)·d01
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